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WO03«2l529 PCTflUHrt»7» 

SYSTEM AND METHOD FOR THREE DIMENSIONAL DISPLAY OF BODY 
LUMENS 

FIELD OFTHEIN^'ENTION 

6 The peeseni invoolioc relates to the field of endo-Iuminal sensixig. iAon 

$pectflca]ly, the present inveaticn icietes to a system and inedicd for real-iune poshicci 
find oiienisiioa moaitoiing end to image ^neration of body hansns. 

BACKGROUND OFTHE INVENllO.N 

Eodo-Iumiaal bnogias grealiy enhances a piactitioncf's nlTiliiy to safely and 
ic easily view internal iiody features and oecurre&ees viiih min i mfl T iatranoa. 

Bodj* himens. especitdlj' vohmncous cavities, may be most efecti\'e!y viewed 
v4isn en image (prefisably & three danensiona] image) of tbe entire cavoty may be 
displayed and iotesial £B3ture$ and oocsnrences may be eaaly located within a lunoea 
Bccoiding to a known positioiD of an in vrvo imaging device. 

IS 

SUMMARY OF THE INVENTION 
A sysnan accoidiog to oixe erdsodimeni of the invaiitiot}, izwludes an in vivo 
seming dewwe. wdi as an imaging device, wUcb inclades at least OIK 
genezaiiQg pcKitioc infiamatioiu i^crably three dinwisional positim iitfonnetioii, of tbs 
2D autoiKMnottS in vivo device at any gives time: a raceivii^ uoit &r xecetvusg positioa 
imfonnotioD fioso die positwo axmitor and opti<»udIy fat roeeiving in vrro data &oni tbe 
sciistng dm-ice; end a prc>cessing imit for cooqnitiii^ the posEtion atid^ orientation of the in 
vivo de\ice at any given time. 
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Acocwding to another cxnbodimeal Qie civ8iitio& pnyvjdes a syslesa and method for 
obtainii^ a three dimensional display of id vivo images. Fvortficr, according one 
embodimect, ft panoramic view of a body iumeo cen b« displayed using tbe system and 
method acoording to an cmbodiinffm of tbt invention, typically by einptoyteg 'leal time 
6 mappixijf and image mosaic constnictirig techniques. 
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BRIEF DESCIUPTTO-V OF THE DRAWINGS 
The pxssm tnvesODD vnB be undcnsood and fippiccmted moic /blly fiom the 
foilovring deta3od descnptioft tsken in ccs^uncwm with ifae appended <&awiasss va wttich: 

Figare 1 is a etismsdc UhssasSicn of (hs system osoonfins to ca esshodSmarx of 



6 



Figure 2 is a achcosatic illusttccioai of on Wsyna device aocoiding to eo 
embodimeslof (beinventim; and 
'0 Figure 3 5s o Cow diagram lUustreting the steps of a method ccocnfing to ea 

cmbodsiscnt oftiic usveusotL 

DETAOED DESCRIPTION OF THE INVENTION 

In the fclto^^ing desaripnan, varioos aspccxs of the presem inccntion "wtU be 
described. For fwposes of expianetioa, specific configutstioiis ^nd detcils lire set £wth id 

IS onfer toproi^athorou^unde»tBndir«oftbepre:»DttavT^ However, h wiU also 
be aj^orcttt to oae fSdlled b the sit tihsi ths prEssm invankn nuy be prcciiced uiiltout the 
spoci'Tic details prcscnied hcr«CL Furthisraiore, weD kno^va featitics msy be crmittcd or 
sin3pli£ied in order mil to obscure the piessnl inventioiL 

According to one eatbodimei-il. dw present mvcatian combines poohioiaqg 

20 methods and uau^c piocessix^ methods in an id vivo im&ging srstexn for obtaising a three 
dioiCTsioDa] ic vivo imag^ especialiy, for example, for obtGioii^ tmoges of i«lQtive)y 
volu!rji»us bo<^ himen«, such as the doinadt or lage iDiestine. 
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A system according to an embodbnait of Ihe iovezjxioii. Indiid«9 an imaging 
devicA tor obtaining a phmlity of endo-Iumiafii imsges, the imaging device, according to 
OIK embodunent h&viiig at least one positioa nooitor for generating position iiKfocowfion^ 
e.g.» Aree dimensiooal position infonnation, coxrespoodiTig to each codo-IirniinaJ image; a 
9 recedving unit for Rcctsing positkc infocmaoon torn the position monitor and Ofptionally 
for receiving nnage data &cm the imaging device; and a processing unit for commuting die 
poatioc and/or orientidion of tixi inwginfi device coiicsponding to each ei>dt>-lunanaj 
Litage and for combining phnaii^y of endo-himiital inures into a single icisge, 
optionally a mosaic im^sB. according to the position andfor oiientadon of the tma^i^ 
10 device nlien eacb. eado4unnnal image vas obtained. The positi<» infonnation end/or Sie 
iixj»ge data can be bsnsnifted, fear exec^le, wirdsssly or dirongh a wiced connecdon to flie 
receiving unit 

The single comfained image is typically a ihrce dimensiOQa] image. Him, a 
plurality of images, Cftch of & diSercnt portinn of a body iume^i niey be Goxntiaod to a 

19 angIi^pFefemUyibx» dimensional, iioage of fbrexan^ 

According to one embodiment the inu^g device nsiy indude a unit for recevlK^ 
oommai^ and for moving or positimuiag the imagii^ device in accordance widi &e 
received comroamis. Acconiing to out embodiment the commands may be sait by sa 
extcroai opecator. Auooiding to enotjher embodimeitt the commands may be autoniiitically 

20 genosted by the jicDoesang unit in accordance with &e poation in&nn&tiaxi wbicli h 
received end processed by the proccsyjog uiit 

According to certain embodiments of the invention a system inchides an 
aotonotnous in vivo de^ce, optionaUy an in vivo sensing device, such as an image sere9cr« a 
pH meitt, a pressum dcSoctor, a thrnaometer etc, Viiiiich iiKtudes at least one paeifion 
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ottoitor for gcaeniting postioa inftmnauan. preftnAty three dimeosional podtioa 

infosmaticQ, of the mtonamass ia vivo device el any ^{\vn time; a recssvizsg uait fot 

reodviog postkm tafcmnatiCK) from Qts posatioi mcmhor aod ojitjcndly fiir teceiving ia 

vivo daaa firom i-jc s m sing device; and a ptoccssing unh fof ccmpiniBglbe poshka aad/or 
5 biientzdiaa of ths in vivo device a cay givCD tinsc. lbs poshioo ia&na^n Ktd'or flre in 

vivo dsta can be trsasnitted^ fcr exenqde, «vii^es^ or tfanwgh b wixci csnoeciioa to Ha 

mxavvog timt. Tlie simmocious ci vivo device may be a swaItoM,-d>!e capsute capable of 

sen^^ng the Gl eajvir&nroent snd^ es^xible crT performing ia vivo procedures. 

A caethod Bccordisg to an eanbodimeDt of die inveoxkm i&cludcs die a gp g of 
10 obleiiMDg a plsnEtr of endo-liciucal images feom an. imagins derice; ynff rrring poff^ton 

laSonzimion, preiembry three dirpeTtskmal poaidon infonnation, of the tm^jng device 

conesposdifig to each eodo-himiixal image; receiving ihe poalion iiifonnaticn; computing 

die positioa aud/or ctientadoa of (he imas^ device conespondiits to eseh cndo-hsxiiDal 

Image; and condnniDs -die plmaiity of mdo-bamintd imags iato a angle image ecceoifing 
15 to tite posidCT ai^'ar oiicnislian of the tmsgins device when 

obtained. The mc^iod may indode a fax^icr step of controlling mo-reaneni or the positkai of 

the ima$h!$ device, preferably esea?^ng to tks ohtafncd im^es endte podtion tafinmstion. 

The method, ccoording to Encther aribodimcti of ths ii^-adicn, includca the its^s of 

insc2tiQ£ into a body lumen eo fiutonomous in viw device; generattng poshicm infbmuttton» 
20 prsfcicbiy iSuoc dimenjaoad posi&u infonaatiQnt of the in vivo device at any given thne; 

ieoeK*xDg the poaitian infonaaikm; cotqpuiing the position end/at octemation of the in vfvo 

device at any givieo lime. The mdhod may ftmber inchide o step of controlling najvoncnt 

or "die position of the in vivo devtoet prefenbly ecooTxling to tfaepositioD tnfbnnstion. 
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Rcfcinnce is now made «> Fig. 1 ta which » syittm acoordiag to m erobcxiiaiott 
of ±e inveniion indwles, for exemplc. an iu vivo imaging device JOi. a recdving and 
prooesaing unit J (C and a <fisplay 103. livs imagi«g device 101. in the anbodimeat 
iUiBtrated in Hg. h is tj-pioelly part of an endoscope or caihctcr that is inserted into a 
petiotf no for imaging and pos!a!yo*»«ise sensing^ 

blood vessd^ the itproducftve trad or any otbci suitBble body laiueos. Tlw imaging device 
101 lypicaUy imdudes m image sensor (not diown) svKb es a CCD or a CMOS imHgc 
scasot, an illumination source for iHuminatins an iu N-ivo site (not shown) aad a tansmitter 
(not shown) for transmitting image data to Ac receiving and processing unit 102. Daia may 
be transmitted wifdesrfy or flawmgii a wired conoKtion. The ixnagjog device 101 inay 
further include in vivo sensors, such as a pH meter, temperaJwo sensor*, ptessuns sensors 
and so on, for sensing the endohiminal environment Sensed endo-luminai cc«iditiocs may 
betranamiaed (wixeJessIy or IK*) tolhe raxi-vin^ and processing wiit 102. Examples of in 
vivo seDsii« systems that can be utilized in waboditTwrnts of tlic prcseit invention are 
described in US Patent Nwnbct 5,604^31 to Iddan and in IntemaUonal AppUcaiion 
Publication No. WO0W5995 publiahad 13 Sepicfflber 20O1. to <Hiikl»\'Sky, bofli of which 
are asngned to the oommon assignee of the prescrt inveniion and wWch aie inooiporaied 
by lefcrctice. The systntis described above may be haacry operated and vrixcless or may be 
connected to a pow supply aad'or light source cxtenwd to the patient's 1 1 Q body. 

According to cqae cmbodinienl ihe imaging device 101 also jnchides a posiuoo 
monitor (not shown) for indicating ihe position and orientation of the iinagiiig device JOJ 
m <hc body himen. Typdcally, the position Biumtw inchided m the imaging device 101 
includes ai leaa three receiver* or uansccivera and a censing device fcr distingnidateg 
betvueen signals reoaved by the diffwect iransceiveis. 
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The tisnsceiven or other posdon mfmhurisg devices tttsJ crc mdt»k() ia the 

isn^ng device 101 me i>incally part of b posidoa momunins system, whicb also includes 

BS cxttanal icfcicxtcc fromc. Tbe cjctonal ic&roooc fiomc ^picaQy chutes tiSDStnitters* 

sufj) 03 elecmrniagoedc 07 ccoustic ososmittes. at koown positious in ths rcfcRmx fnant, 
5 toj xrvBsnatdn^ sigxuts &3t £R lescsvsd by tfas trcnsceives m :fcs posiiion sicii^ 

inchaied die ioK^^cg dcvk« 101. Tbe caaeinal re fc r ec ce frame may bepsit of (heTcccivins 

ecd prooessns ooit 102, -wbich is ^picaDy located in pi t aimg y to patisat 1 10. Tbe 

fcceH'o^g end pETOces^ng unit 102 fistitcr mchidca, csccrdins ^ ^ cT-.bcdinxn: of the 

isvcnlioiv a tecesving system fi)T fecdv!zis iimsfi data from ths ims^ sezisui 8iid/ce- o&er 
•0 in VIVO sensoos in sncgiBg de\ice 101 and. optimtBlly, reccivas iof receiviog agnals from 

(he transcervers. Signals from the transccH'ers may be transmitted to receiving and 

prooessnig unit 102 fox celcvhUins position infomiation or oltenuxtivdy, the postion 

cttuitor (in imaging drvicc 101} m:Qr mchide prooesaog devices for calcttfauing posi-ticm 

lafonaaxKm isom the signals lecdved hy the tnnsceivcn. The position mfi»a33^<» 
15 tvpicaUy includes six degrees of fieedom, pro\'iding icfoiTiiaticm abotd (be iniagiog device's 

location and mon^QL Any suitable positiMi ixusiitoiisg systeou known to tite ert can be 

'^Mjsd in cB^bo&iocas of ^ piese&l iBveoion. 'Examples of position tncrjierms systeais 

ih3t cm be csaly tdjcstcd for use with cmbodinicxrts of t3i£ prcstnr invartion arc described 

to US 5,697^7? to Witllfampf: tfS 5.515,853 lo Smith and US 6,188;J55 to GUboa, These 
ZD \}S patents ere hereby inco r po me d by reftxcxwe. Exanaiples of calcuhtioo oneihods 

£j^Iiceble in erabodtmeais of fits presem inveKlion aze desoibed in VifO 01/00917 to 

Oitt>ofi and '^'O 00/10456 (o Btedter el el. Bodt poUications are hetcby tncoiponted by 

leAsencc It will be appreciated fiut tbe cfileuicdons eie csnied out on sujsshle 

coroputationBl or processizig devices. 



7 



(18) JP 2005-501630 A 2005.1.20 



According to one embodSmaji receiving and processiag unit 102 abo indude* 
iinago processing modules for combiniag a |^uralit>' of topically noo coosecudve 
ciiaa^liiDiiiua imsges o1>taiiied and tnuismittea by the inaaging <levice lOt into » stn^o 
ttuce dimcfislOQAl image of s-obstentially the entire body bxewL Any icritahlc tnaage 
5 piocesang procedures may be used in embodimeots of the present inveolion, such as 
contpming local motion es&naxes b«weca pedis of overlapping imnges. legisttation, 'gap 
ctosing', ideotificatioo of overloppinB portions of bnagcs, waiping icpia images and 
aligning sets of overlapping images to canstrnct a niusaic bnage. as known in l!ie flft 
Images may be divided into patches vad itcmet of the eonputatioas of optmnzatioa 
10 processes aui be done oo a pcx-^chb«is or the awqpulatin^ 

can be peijfonncd for esidti and every pixel iCnovro image mc«a!C tx»i5tr«cdng procedures 
niay be adjnsted for xisc in embodimMxts of the present iavcoiion. the iccciNing and 
procesaing unit ^02. may fiathw bdode aTOwamoing aKxJe foi traosmJtting ocinunands to 
ibB poutioo roonftoting device for cooiioUing the posinoD of the imaging device 101, as 
IS ItaovfU in the art 

ControlKiig an in vivo device mrqr be pcrfonncd asknownintheait Forexanqjie, 
poitions of the inw^ng device may be made of a shape meoiory material whereas heating 
poitions of fee dc\'icc, fbr example by passing a current throiigb b conducting dement in 
the vicinity of t}jesa ponions, may coalioUaWy move the device. Altcmatively, the device 
20 may include a magnet wiheieasapirflyip^ an escteoaJnmgDe^ 
BS known in the act 

Ajccording to oat erobodiaieiu the combined image and/or any other information, 
such as positional infijanatioii or mfixmation TeSating to endo-hnoinal eovirannwnial 
conditionE are displayed on display 103, -whicii may be a part of the seceivii^ and 
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pTDcessi^g unii 1(Q (§iu± as s screaof acoaqniier Cff a video moa£tor)arasqis>^ 
01 esy oliicr suilcbie display. 

Ad cni^iyg diCvsoo m ccocKtlsrse vnfij aftothcr cnibodfiDCsx of the invcrdosi is 
scheaiatically iUusraed ia Fig. 1 lbs imaging device 20 Is, fbr exampte. en ingestibte 
9 ccpseit, sudi C3 the dsvicca (ksedbcd In fte ctove VDsaSianei US PsSzxi Numbsr 
5,604.531 and haemsticmBl App^cafion Publiccticia No. WOOl 65995. The tmogjng device 
20 mdudcs an iihinnnEOcm unit 23. tsfpkdly 

sedi as whitr IJEDs 23A end 23B, an opiicial scmnr 24, c imismicer 26 for tranEmitting 
image signaU of the image sensor 24, Q podti<m monitCT 27 Qu^ 
10 a sUvei ccdds ttattcy, tba provides powex to the eatizay of dis cisctffcal e'emcius cf the 
ixES^ns de%Qoe 20. Hie device 20 may inchidc otiber cce^pa^aia and other 

CQOipODefttS. 

The inwgi!^ devie« 20 U typically capside dtapod, can be easly swidlowod and 

nuypossive^passlhfou^iheeolirsQItrect. W1nlepa.^4ngtlvom^tafbelikepoitioos of 
15 ihc G3 tract, such as ttie tanafl iniesUnsi. the imagiag device 20 may be piifhed al«jg by 

natura] penmlsis end may be icsoicted by the tube walls to a iutod orientatiCT. As tbe 

iirjgicg device 20 passes tfirou^ ^ small intestzne it mi^' pcxiodxcoHy imcge the tube 

wdl. However, tx-hcn the ima^g device 2(1 rcschas cavities aiidi aa tbe stOunszix or fiie 

Uage intestine it 15 oo kmgpr restricted by lurceo w^alls and h may rooie and tumble 
20 through ihe hanen periodically htiapiig difTcgrent; iwi necessarily coa&ecodve portions of 

the Imncn "wsSL Dm oricffictioa of tbe tmsging device 20, aad paitjculady of Qx image 

sensor 24, etifsh liroe the lumen is bnsged, can be determiccd by fee position monitoi 27. 

Aocctding to bd embodimsot of the icventioo the positi(m momler 27 inchides three 

efecorodes or coils or traxeponden 27 A-C ifaM receive doctTOm^nedc sgnals tnasinitted 
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fifom wi exteroaJ source. The wctemal nouice may typicaUy indnde dueo dectronagnetic 
trannmt&os at a fixed position in an extetnfi! r^erence fimoe, thai trmsmic three 
^fistingoiahable dcctron»gnetic radSaiiottS ($nch as ai <fil&reot fiwpiencka). Hie docfttxks 
27 A-C receive signals comspondhsg to thts clectrcwnngpctic radiations ai a plurality of 
5 titne^eadiof the sagnalsindudingcomposcnisctf^ 

electrodes 27 A-C fiwm functions flol bcludft fhc components of fhe sigioal lecdved by the 
each electrode 6cm the flnee transmitters. Tbe poation and tbe orientation of Ae imaging 
device 20 U icEKrod from tite fimctions, as Aailwr clabonaed in the above incaiioDed US 

10 CKte* posritic^monitisrs may be used with einbodtm^ 

such as monitore thai iudi^c -jhraamirKi transceivers or mmuton tbat include, for exatupfe, 
diroc magwctic coils tliat receive and transmit pa'dtional signals relaxive to an extcmai 
canstacE magnetic field . For exampie. magnetic maiter monitoring tedmiqiies niay be used 
as descnbed in a pidiished by Waitsdues « aL (Wetteuhics ct el (2001) European 

15 Jtwnua of Fhannaceu^eitt Sctatces 13, 411 - 416% winch is hereby incoiporated hfj- 
K&renoe. 

Aiccording to one embodiment position ii^bnnatjan received fiom position 
njunilor 27 is used in processing iroagcs obtained by the imaging device 20 in the 
stoxnach or large intestirx, as descnbed above. Ihc nnagine device 20 may fur^er mclude 
20 a ccoitioUer for synchrunlzing tttc opeiasion of the positioa xacaitm 27 vAlh fee amval of 
ttta ttuaipmg device 20 m the stomach or large intestine, Fxtcftcr, a controllCT may jg^ply 
autable algcfithnis for assigning a sped£c image to a specific position and/oi onetmdion of 
the inia^ng device 20 . 
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A irethod for obtdning a dnncnsional display of e body lumsa, in 
accoidasoc wiOi en enbixfaiigia of U2S inventias. is schsmslically prese nt e d n Fig. 3. Tbe 
mctfaod acassdins to one embodiment ipcludes the steps of obaaoins a phoality of 
odo-jnmsnal una^s fron fln imaging device (301); cFiif.talIiifl posittoa ixdbinUEfKMi of difi 



infonnaxon (303): coa:i|n:iing the position and/cT oiimlEtion of the imsging device 
ceirespocdinft to eacb endo-Inmmd issee (304); and ooaibtmns tfw i^uiality of 
endo-hsninsl tm^^ iaio a ncslc imz^ ccccrdmg to the portion amStor ainr.tslwa of the 
imagiag devkc wfacn cat^ cndo-lumiQal tinagc was obtained (30S). 



As described ^btxvt, endo-lumtnaS incges &» obt&itied fay en bsogioj* devitae disi 
sends infcmiation to a position monhnr. The positiOD momtor gecemles positioo 
irJonnzti(3C which is iraJisui i t ted to d. iecct\'iiig and processing unh. Ha position end/or 
odeoaiion of tiae imaging device is ooo^uied. fox exempSe by utiliang itnegp mosaie 

19 teclauqucs as kzKTvra in the Bit mid as dsstrbed ahcrve ^ 

oomctiy Bsserabie an^ corolatte the ptuniity of images into a single inuige of tlic body 

Aoottiding to asother embot&osirt tbe method may inchide a falha stsp of 
oontioUing movenicnt or Qtp position of ihe imagins device (as described above), 

20 prefciBbjy according to the obtuned ioiBge md/or positioa infonnBtioiL 

ft tdU be apinreciBtiid by pennns sicCled io the (Bt th^ 
Uouted "by wfaat bss been poniculcily dtowti and described henin abovei Raiher die soope 
of 3te invoiiion is defined by the cUums uiuch foUov. 
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Other Steps or sexiss of steps msy be used. 
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CLAIMS 



1. 



An is vivo imAgiag system comptismg: 



81 least oat unag^ns device; 



5 



al least one pasition numhor^ 

a receiving unit canUgcicA for reouving pcwitkn. infornutton imm 



the position monitor, bjm) 

a prooessiag unit fee oomixitiag the position Bod ocicotBtioa of the 



bmuffD^ device. 

10 2. The system according to claim 1 wherdD &e receiviiig unit is eapsMt of 
receiving image data froxa the imaging device. 

3. The system aecoidiDg to claim 1 wherein ibe device obtains ft plurality of in 
vivohoBges. 

4. The Bysteu) accordiag to cljiiu 3 whtreia ihc roceivixig uail is capable of 
15 reeeiviog position inforoiaJioii that coiresponds to each of the pluiali^ of ia 

vivo ixoages obUtined by the device, 

5. The system accordir^ to daUi) 3 wherein the processiDg utrft is ci^iable of 
combining the pltmility of in vivo images into a single image. 

6. The system pccording to claim 5 wherein the single image » a mosaic image. 
20 7. The system according to claim 3 wherein the processing unit is capable of 

con^ixuttg tiie plurality of in vivo taiages i& acoordance wiUi the positioia wd 
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QnaUEdao cf ifae imaffbg drvwe dist oorre^xmds tt> each of ibc plweliQr of 

8. Tbs system according to claim 1 ^l^ein the posittaa zDOnitor compiises ao 
cxteroal reference fiame, safd rofeieuoe 6stnc comixtsiiig traassauttCTS ai 



position mcDiicr. 

9. The sysxem accoiding to cbuzn 1 Hlieieio (hd position moaltor comprises thtee 
elemeics configured for leoeiving eleciiomssiutic signals tzaasminsd fnus an 
eximiat source 

10 10. The fystsm bocovdiag to cUnm 9 wherein the external source eantjetBes a 
plutaiity of treosmitteis, said ttansmhlcr beins at a fixed position in an external 
reference fraaw. 

11. The system accoiding to claim 1 wliarmdte system is vvheless. 

12. An ButODomom in vivo imaging device oooysr^ofi: 
19 ai least one image senso; 



s 



kno'A'n iK«sitic3S, ssid transinslters conSgtced for txcnszuittiEs signal* lo ^ss 



£S least one iUoninfZioa source; 



ot least one tna»initt«r configured for Imnsmitiing image signals to 



en external receiving unit; and 



at leest one poaiion tcimiK)! coniignrod for transmitting position 



20 



data. 



J 3. 



An Buicnoreous in vivo sensing system comprising: 



a sensing device; 



a position momton 
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a receiving unit; and 

a processing unit fen computiug riie position and orlcntstion of ti» 
sensisg device. 

14. The system acconling to claim 13 further oompridng an external reftrence 
5 fiamtf, said refcraBce frame corapiisng transmitters at known positiwis 

coofigozed for transmitting signab to the position monitor. 

15. The system acoordmg to claim 13 wbescin the sensing device is selected Aran 
Bgioup consisting of b pH metCT, a tenipeiaturc sensing devioe and a ptessoce 
sensing device. 

10 J 6. Ihe system ttccording to claim 13 wherein the sensing device is an image 
sensor. 

17. A method Sor obtaining a tone dimeosional ^spisy of & body hmiea, said 
method comprising the steps of: 

oMainin^ a plurality of in vrvo images; 

geserating position infisanatiDn corresponding to each iu Vivo 
image; and 

cotcbioing die pli^aJity of in vivo images into a single Image 
according io Hvs position xnfaamalion. 

18. The nietitod according to tMaiin 17 wherein the step of combing the plurality of 
2D bnages is pcrfoimcd by compotiiig local niotion estimates betwesav paiis of 

overlapping images or tcgisirstion or gap closing or iduitiiicatioa of 
ovcriflpjring poniona of linages or waiping input images and aligning sets of 
overlai^inB imagea to construes a mos^e image. 
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19. Tt2 mcthw! Bcccrding to claim 17 further comprisisg ±c step of tronsnontiss 

ihc pcsitioo infottantion. 

20. The method socordins. to cbam } 7 wherdD tfee step of obtaiuuig a phualify of 
ia vivo inuges is pefftmied ^y an in vivo sn&ging device. 

s 2]. The iccdiod Bccordiiig to c!dm l!> fonha ccaprising the Ocp of co^ 

ths positioa of the jipqgi^g dsvicc. 

22. Tbe method occordtng to claim 20 tst-hsrein the i wigging device pmlti gp is 
comnrfled in acoordsnce with positioB infonctition. 

23. A meflwd for positiomiigsaia >i\T> device, said m 
10 o£ 

fieaeraliag position infonnstioo of the in vivo device at any given 
timt, mid poastioa infonmsini gmeretBd by a position monitor 
comprising Ouce elcmeittts oosCguied for receiviRg eleoramsgneiic 
agoab tnmsrottted fiom an exieniai soiircc; and 
^5 conqjuting the position and orientaiicm of the in. vi^'o device a! cnv 

given time. 

24. Use loedtod eccording to claim 22 funher comptislng die stsp of conuoCii^ 
pesHion of &e in vivo device. 

IS. Ad cutoaomous in vivo sensing sys^iero coitqsrising: 
20 a scDsi&g device; 

a positian mraito:; 

a receiving unit nseens fyr receiving iafonastioa bom lb^ sensing 
device; and 



15 



(26) 



JP 2005-501630 A 2005.1.20 



a ptoeessbts imil means for coi»puiing the position wd oricntatioa 
of tbe sensing ^vicc 
26. Aa BBitonomous in vivo imaging device compiisine: 
an image stensor; 
an tHunQmaliou wurce; 

a transmitter means fot UansmitHng inwgp signals to wi sxteraal 
receiving unit; and 
e position monitor means for tnmsnatUng position data. 
27. An in vivo imaging Bystetn comprising : 
al least one isnaging device; 
at least one position momton 

a receiving unit means for receiving positioo inlonnatica from the 
position monitor: EUid 

a processing unit mean* for compiling the position and orientation 

of the imegiAg device. 
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